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1 Versal I-unfoldings
Pellilaan [4] versal I-unfoldings
$X$ $\mathbb{C}^{n}$ $O$ $\mathcal{O}_{X}$ $X$
$I\subset \mathcal{O}_{X}$ $I$ primitive 1 $I$
$\int I=\{g\in \mathcal{O}_{X}|(g)+J_{g}\subset I\}$ .
$J_{g}$ $g(z)=g(z_{1}, z_{2}, \ldots, z_{n})$ $( \frac{\partial g}{\partial z_{1}}, \frac{\partial g}{\partial z_{2}} , . . . , \frac{\partial g}{\partial z_{n}})$
$\Theta_{X}$ $f \in\int I$ $\tau_{I,e}(f)$
$\tau_{I,e}(f)=\{v(f)|v\in\Theta_{X}, v(I)\subseteq I\}$
$\tau_{I,e}(f)$ $I$ automorphism pseudo
$f \in\int I$ $Orb_{I}(f) \subset(J_{f})\cap(\int I)$
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$f \in\int I$ Pellikaan $I$- (Mather
) $( \int I)/\tau_{I,e}(f)$
$c_{I,e}(f)= \dim_{C}((\int I)/\tau_{I,e}(f))$
$q=c_{I,e}(f)$
$T$ $\mathbb{C}^{q}$ $O$ $\mathcal{O}_{X\cross T}$ $X\cross T$
$(z, t)\in X\cross T$ $(z_{1}, z_{2}, \ldots, z_{n}, t_{1}, t_{2}, \ldots, t_{q})$ Pellikaan
(Pellikaan [4]) $f(z) \in\int I$ $F(z, t)\in \mathcal{O}_{X\cross T}$
$F(z, 0)=f(z),$ $F \in(\int I)\mathcal{O}_{X\cross T}$
(i), (ii)
(i) $\tau_{I,e}(f)+(\frac{\partial F}{\partial t_{1}}|_{t=0}, \frac{\partial F}{\partial t_{2}}|_{t=0}, \ldots, \frac{\partial F}{\partial t_{q}}|_{t=0})\mathcal{O}_{X}=\int I$
(ii) $F$ $f$ versal I-unfolding.
Siersma [6]
( $J_{5,\infty}$ ) $X$ $\mathbb{C}^{3}$ $I=(y, z)$ primitive
$\int I=(y^{2}, yz, z^{2})$ $f(x, y, z)=x^{5}y^{2}+y^{3}+z^{2}$
$\tau_{I,e}(f)$ $=$ $(x^{4}y^{2},2x^{5}y^{2}+3y^{3},2x^{5}yz+3y^{2}z, yz, z^{2})$
$=$ $(x^{4}y^{2}, y^{3}, yz, z^{2})$
$( \int I)/\tau_{I,e}(f)$ $y^{2},$ $xy^{2},$ $x^{2}y^{2},$ $x^{3}y^{2}$
$f$ versal I-unfolding
$F(x, y, z, t)=f(x, y, z)+t_{1}y^{2}+t_{2}xy^{2}+t_{3}x^{2}y^{2}+t_{4}x^{3}y^{2}$
$F$ 4 $A_{1}$ $($ $x^{2}+y^{2}+z^{2})$ 5 $D_{\infty}$
$($ $xy^{2}+z^{2})$ Pellikaan [5]
$($ $4+5=9)$ $I/J_{f}$
(Siersma [6, 7]) . $J_{f}$





$I$- versal I-unfoldings $I,$ $\int I,$ $J_{f},$ $\tau_{I,e}(f)$
colength
$\int I/\tau_{I,e}(f)$ , $I/J_{f}$
(cf, Gaffney [2]).
$[3,10]$ $( \int I)/\tau_{I},e(f)$ $I/J_{f}$
$\int I/\tau_{I,e}(f),$ $I/J_{f}$ ( )
$Z_{5,\infty}$
$X$ $\mathbb{C}^{2}$ $I=(y),$ $f(x, y)=xy^{3}+x^{7}y^{2}$
$\int I=(y^{2}),$ $\tau_{I,e}(f)=(y^{3}+7x^{6}y^{2},3xy^{3}+2x^{7}y^{2})$
( $\int$ I)/ $\tau$I,e(
$[ \frac{1}{xy^{3}}],$ $[ \frac{1}{x^{2}y^{3}}I,$ $[ \frac{1}{x^{3}y^{3}}],$ $[ \frac{1}{x^{4}y^{3}}],$ $[ \frac{1}{x^{5}y^{3}}],$ $[ \frac{1}{x^{6}y^{3}}],$ $[ \frac{1}{x^{7}y^{3}}]-7[\frac{1}{xy^{4}}]$




$[ \frac{1}{xy^{2}z}],$ $[ \frac{1}{xy^{3}z}],$ $[ \frac{1}{x^{2}y^{2}z}],$ $[ \frac{1}{x^{3}y^{2}z}],$ $[ \frac{1}{x^{4}y^{2}z}],$ $[ \frac{1}{x^{5}y^{2}z}],$ $[ \frac{1}{x^{6}y^{2}z}],$ $[ \frac{1}{x^{7}y^{2}z}]$
$[ \frac{1}{x^{8}y^{2}z}]-\frac{2}{3}[\frac{1}{x^{2}y^{3}z}],$ $[ \frac{1}{x^{9}y^{2}z}]-\frac{2}{3}[\frac{1}{x^{3}y^{3_{Z}}}],$ $[ \frac{1}{x^{10}y^{2}z}]-\frac{2}{3}[\frac{1}{x^{4}y^{3}z}]$ ,
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